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Notice

The recommendations in this document are voluntary. They are intended to educate business owners and
employees about the benefits of an ergonomics program aimed at reducing and preventing musculoskeletal disorders.
They do not impose any new mandatory obligations on employers. They will not be used as the basis for a citation
during safety and health compliance inspections by the Washington State Department of Labor and Industries.

Failure to implement the recommendations in this document is not in itself a violation of any safety and health
administrative codes; however, employers are obligated to tailor their accident prevention program to the type of

hazards present in their facility.

T WAC 296-24-040 - Each employer shall develop a formal accident-prevention program, tailored to the needs of the particular plant or operation

and to the type of hazards involved.
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Introduction

Office work is rapidly changing, as new developments in computer technology come along which can make our jobs
easier, but which also can present new problems for both management and employees. This booklet provides you
with the information and tools necessary to analyze office jobs, find problems and develop solutions for them. There
is enough information contained here to allow a single employee to set up their own workstation to suit the way they
work, and for a small-to-medium sized company to evaluate all of their office jobs and begin a comprehensive
ergonomics program. Larger companies may require assistance from an ergonomics consultant, or may wish to hire
an in-house ergonomist.

Scope of the document

Office managers, safety and health personnel, claims and risk managers, health care providers, facilities and purchasing
personnel, and anyone else involved in planning office work will find this document to be useful. 1t has a dual focus,
with information for both employers and employees. Employers are encouraged to read the entire booklet and to
photocopy and distribute the pages which are intended for employee use. These pages are listed separately in the
Table of Contents and are marked by a border in the document itself. Employees who are involved in safety
committees or ergonomics teams will also benefit from reading the entire booklet.

Other Labor and Industries (L&I) ergonomics publications which you may find helpful:
*  Fitting the Job to the Worker:  An ergonomics program guidelire.
 Commonly asked questions about ergonomics.
Cumulative trauma disorders and your job - Carpal Tunnel Syndrome: A preventable discase.
o Lessons for lifting and moving materials
o Back belt fact sheet
o Work-related musculoskeletal disorders: VWashington state summary 1992-1994
For copies of these publications contact your local L& office (see Resources in Appendix C).

Ergonomics and the prevention of injury

Ergonomics s the scientific study of human work. It considers the physical and mental capabilities and limits of the
worker as he or she interacts with tools, equipment, work methods, tasks and the working environment. Office
Ergonomics is the branch of ergonomics dealing specifically with the office environment. In recent years the main
focus of office ergonomics has been on computer work due to the rapid increase in computer use in the modern
office and the associated increase in injuries.

People are an essential part of every business process and critical to delivering quality products and services. Itis
especially costly when a person becomes injured or ill given both these direct costs and the loss of the valuable services
provided by the person. Ergonomics is a tool which business owners and managers can use to help prevent these
injuries in the office. Ergonomics reduces the risk of injury by adapting the work to fit the person instead of forcing
the person to adapt to the work. In addition to injury prevention, ergonomics is also concerned with enhancing work
performance, by removing the barriers that exist in many work places that prevent employees from performing to the
best of their abilities. Therefore, another benefit of applying ergonomics to office work is that it helps people work
more effectively, efficiently, and productively at their jobs. The application of ergonomics in your workplace is a
creative process, and to be successful it may require all of the available expertise within your company. You will
therefore want to ask for input from all staff levels, including management, supervision and employees, when dealing
with ergonomics issues.



Carpal tunnel
syndrome

Benefits of ergonomics

While ergonomic improvements to the work environment are primarily used to create a safer and more healthful

work environment, your company may experience other benefits, including:
increased productivity

increased work quality

reduced turmover

reduced absenteeism

increased morale.

Sources of injury in the office

If your workers are required to adapt to a job that exceeds their body's physical
limitations, they can become injured. The single largest class of injury claims in the
office are Work-related Musculoskeletal Disorders \WMSD's), which
account for over 40% of all Washington State Fund workers' compensation claims
among office workers.

These injuries result in medical and time loss costs of over $12 million per year to
State Fund employers, and are responsible for over 70,000 lost work days per year.
Due to the nature and severity of WMSD's, they account for more than their share
of injury costs - about 60% of overall claim costs.

WMSD's may worsen over time and therefore become more costly when
compared to injuries resulting from a sudden event such as a slip and fall. This
also means that it can take a long time to get an employee back to work, resulting
in higher medical and time loss payments. In addition, there can be higher hidden
costs when workers use more sick leave or slow their work pace during the period
before a claim is filed when WMSD symptoms are beginning to develop.

Work-related
Musculoskeletal
Disorders (WMSD's)

Injuries to the soft tissues inthe
body:

muscles

tendons

ligaments

nerves

blood vessels

Symptoms include:;
discomfort

pain

fatigue

sweliing

stiffness

numbness and tingling

Examples of WMSD's

Other terms for WMSD's

Cumulative trauma disorders
(CTD's)

Repetitive trauma disorders
Repetitive strain injuries (RSI's)
Repeated motion disorders

Overuse syndromes

Tennis and
golfer’s elbow
(epicondylitis)




Nature of injury

Worker's compensation claims for injuries that occur in the office environment come from three areas - computer
work, materials handling (lifting and carrying) and general office work. A review of L&I's State Fund claims data for
office workers shows that the number of injuries from each of these sources accounts for a roughly equal percentage
of the total number of WMSD's:

WMSD's in the office (Source: 1993 WA State Fund claims data)*

Computer related General office work
33% 35%

Lifting and carrying
32%
Claims can also be divided based on whether or not the employee has to take time off work when recovering. Non-
compensable claims are those claims with three or fewer days of recordable time loss, while compensable claims involve more
than three days of time loss.

Costs of WMSD claims (Source: 1993 WA State Fund claims data)*

$20,000 T $19,149

| Non-Compensable

] Compensable

$15,085
$15,000 T
$11,950
$10,094
$10,000 -~
$5,000 -
$0 -

Back Wrist Neck Shoulder Elbow

As you can see, compensable claims cost on average almost 20 times as much as non-compensable claims. 1n order
to keep claim costs down, it will be important to address the causes of these injuries as early as possible in order to
reduce or eliminate time loss.

* Data from 1993 are used in order to make sure that the cost figures are stable. Since the more severe WMSD claims
usually involve considerable time loss, they can continue to accrue costs for years after the date of injury.
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Work related musculoskeletal disorder symptoms and claims

Work-related musculoskeletal disorders typically develop over a long period of time. The earlier that employees report
symptoms and have them attended to, the better the chance of preventing a serious injury.

When an employee reports occasional discomfort due to work activities, it does not necessarily mean that they will
eventually develop a WMSD, but it is a sign that problems exist that will need to be addressed. Often, making simple
changes to their job, work practices or workstation will reduce the symptoms to a level where injury is no longer a
concern; this process will be the focus of the rest of this document.

However, it will not be possible to prevent all WMSD's, and you may even have employees who currently have
symptoms of an injury but do not understand the cause or the need to get medical treatment. One step you may
want to take to find out who is experiencing symptoms and at what level is to hand out a Syrmptorms Survey, using
the form in Appendix B.

APPEXDIX B: SYMPTOMS SURVEY

Tarera THIS b 2 e

T su had g pan o disenrazion
e

IVES. varetalle siade i e 2ea ol she drawmps el e ot Bushers 3o e MOST

A symptoms survey can help you
find out where help is needed most.

More frequent, severe and longer lasting symptoms should be evaluated by a medical professional experienced in
diagnosing and treating WMSD's, who will determine whether the symptoms constitute an actual injury, and also if
the injury is work-related. More serious cases may be referred to a specialist such as a neurologist or hand specialist.
WMSD's often involve time loss and some work restrictions; therefore it is often beneficial to have a contact person
within your company who will be responsible for keeping in touch both with the employee and with their health care
professional. Management of more serious injuries can involve extensive changes to job duties and workstation
equipment, and for this you may need the assistance of an experienced consultant. Labor and Industries can provide
you with this assistance; see the Resources section in Appendix C for the location of the office nearest you.



Proactive approach

You will find that the application of ergonomics principles is most

effective when used before problems result in serious injury. The goals Important Elements of
of a proactive program should be to prevent as many workers' a Proactive Approach
compensation claims as possible and to reduce the severity of those . Comprehensive proaram with
claims that do occur. P prog
management support
Injuries that are addressed early on through an ergonomics process will » Employee involvement
often be less severe, have little or no time loss, and will allow the Worksi . dent
employee to continue on as a productive member of the company. * Worksite analysis to identify
Employers also benefit through reduced workers' compensation costs. problems
» Employee awareness training
» Early reporting of symptoms
RETURN-TO-WORK
PROGRAMS
g Case Study:

Injury claims show need for ergonomics program

The Human Resources Manager at the home office of Fictional Industries noticed a trend in office injury claims -
a steady increase in both the number and cost of claims since 1990, when the office had first computerized. A
closer look at the claims and at the incidence reports revealed that about 30% of injuries were related to computer
use, with several claims for tendinitis and carpal tunnel

syndrome. Because many of the injuries resulted in a considerable amount of time loss (one worker was off work for 45 days while
recovering from carpal tunnel surgery) they were expensive claims, and accounted for approximately 45% of the company’s claim
costs. The increase in injury claims had resulted in higher workers' compensation insurance payments, and therefore higher
personnel costs. To make matters worse, it was some of their most dedicated and experienced employees who were getting injured.

The manager brought his findings to the company president, and after getting her approval, began a comprehensive ergonomics
program which included awareness training for all of the office staff, worksite analysis, and a management commitment to make
changes to both jobs and workstations. At first, the rate of injury claims increased slightly, as employees who had been experiencing
symptoms for months were encouraged to report them. However, the cost of the claims was much lower, since the early reporting
kept time loss to a minimum, and injury claims began a steady decline in the following years. After three years, the number of
claims had been reduced by 50% and the costs by 80%, and Fictional Industries received its first workers' compensation premium
reduction in seven years. At this point, the manager calculated that the company had saved three dollars for every dollar they had
spent on training and workstation improvements, with the savings coming not only from reduced workers' compensation payments,
but also from reduced absenteeism, fewer overtime hours, and reduced need to hire temporary workers to replace those out on
injury leave.

Note: While this is a fictional company, similar success stories have been reported by several real companies who have
implemented ergonomics programs in the office.




Ergonomists have examined a number of jobs where there have been a * Repetition

high incidence of WMSD's, and have found some common elements , ) _

present in each of these jobs which are associated with these injuries. * Static Loading or Sustained

These elements are called risk factors, because exposure to them increases Exertions

the chance that a worker will become injured. The following are examples | o Awkward Postures

of risk factors that are found in office work, some or all of which may be _

present at the same time: * Mechanical Contact Stress
FORCE

Repetition

Performing the same or similar motions repeatedly can result in trauma
to the joints and surrounding tissues. Without time for rest and
recovery, repetition can lead to injury.

Repetitive mouse use has been

Examples:

Computer Work
* typing at the keyboard
* moving and clicking the mouse
* looking back and forth between the
monitor and source documents

associated with WMSD's
Office Work

« flipping through files and paperwork

« using a calculator

« writing by hand

» stapling and three-hole punching by hand

Static loading or sustained exertions

One of the risk factors that has increased in the computerized office is static
loading, where the muscles must hold the body in a single position for a long
period of time. This lack of movement reduces circulation and causes muscle
tension, which can contribute to or aggravate an injury. Sustained exertions
are a type of static loading where force is applied continuously for long

periods of time.
Examples:
Avoid sitting without
back support
Computer Work Office Work
« holding the hands in place above the « looking down at documents laying flat on the
keyboard or mouse desk

* holding down the Shift key

* keeping the head still while reading from
the monitor

» sitting still for long periods of time

« sitting upright without back support

* holding the handset while talking on the
telephone

* holding boxes in the hands while carrying them
long distances



Awkward postures

Postures that bend the joints into positions where they are more likely to become injured are termed awkward

postures.

Examples:

Computer Work

* typing with bent wrists

* tumning the head to the side to view
the monitor

« reaching up and over the keyboard to
use the mouse

* leaning over to type in data from
papers laying flat on the desktop

Avoid awkward postures such as:

Reaching forward to use the mouse

Office Work
* slouching or leaning forward in the chair
« cradling the phone between the ear and the
shoulder
* elevating the arms when writing on a work surface
that is too high
* bending at the waist to load copy machines

Hunching one shoulder
to cradle the phone

Looking down at papers laying flat on the desk



Mechanical contact stress

A hard or sharp surface or object pressing into the soft tissues --
the tendons, nerves and blood vessels -- can cause damage that
over time can result in serious injury. This damage is termed

mechanical contact stress.

Examples:

Computer Work

* resting wrists on the desk edge while

typing or using the mouse
* |eaning the elbows on hard chair

Sharp edges can damage soft tissues

Office Work
» using rubber stamps with handles that press
into the palm of the hand
* using scissors with hard, metal handles

armrests or work surfaces
* typing with palms resting on the hard lip * sitting in a chair that places pressure on the
of a keyboard tray backs of the thighs
Force

Many office tasks require a moderate amount of force to be applied by very small muscles, which may cause
fatigue, swelling, muscle strains and ligament strains.

Examples:
Computer Work Office Work
* "dragging and dropping' with the mouse » grasping thick file folders or manuals
* gripping the sides of the mouse tightly * stapling or stamping by hand

* "pounding” on the keyboard

Stapling by hand can require high forces

* opening 3-ring binders
« lifting heavy manuals with one hand

In addition, there is still the occasional need to lift
items such as computer equipment and boxes of
copy paper or files. Most office workers are not
trained in proper lifting techniques. Also, seated
work tends to weaken the stomach muscles,
which would ordinarily help support the spine
when lifting. Both of these factors place office
workers at a greater risk for injury, even from the
occasional lift.




Additional risk factors

While the risk factors described previously are typically found in the office environment, there are other risk
factors that are more common in industrial jobs or work at home which your employees should be aware of.
These include:

 hand-arm vibratfon, such as when holding a power tool

»  whole body vibration, such as when driving a car over rough roads

* exposure to extreme temperatures, especially to cold

* wearing /oose fitting gloves when working with tools
These risk factors all reduce sensation in the hands and fingers, and therefore lead to the use of too much force
when gripping objects. In addition, vibration, whether to the hands or the whole body, can lead to changes in
circulation and the break down of tissues.

Other considerations Eactors that increase

For each of the risk factors above, a longer duration of exposure risk of injury:
results in a greater potential for injury. Complaints of discomfort and _
reports of injury are higher for workers who spend six or more hours I_Duratlon of exposure to
a day doing repetitive data entry compared to those who only spend risk factors

an average of two hours per day repetitively keying. Combinations of risk

o , factors
Also, you may have noticed in the risk factor examples that common _
tasks such as using the mouse and stapling by hand show up more * Environmental factors
than once. Combinations of risk factors associated with one task « Organizational factors

further increase the likelihood of WMSD’s. For example, repetitive
arm motions when using the mouse are much more likely to result in shoulder injury if the mouse is beyond the
keyboard, forcing the worker to elevate their arm and work in an awkward posture. Also, repetitive keyboard use
has been shown to be more likely to result in a WMSD when more force than is necessary is used on the keys.

Environmental factors (lighting, temperature, noise) and organizational factors (job design, work schedules) can
also increase the risk of injury, as well as cause other problems that affect worker performance.

Factors outside of work

The phrase "work-related™ in work-related musculoskeletal disorders implies that workplace factors may not always be
the sole or primary cause of the injury. Other factors which have been associated, in part, with WMSD's include:

* Poor physical condition

* Lack of flexibility

* Recreational activities which involve the risk factors described previously

 Computer use at home

* Predisposing medical conditions (¢.g. - previous joint injury, some forms of diabetes, pregnancy)
Many predisposing medical conditions increase the risk of WMSD's by causing swelling in the joints, such as
with fluid retention during pregnancy. Itis important that any such medical conditions be properly diagnosed
and treated.

Since this is a workplace guideline, it will focus on those factors at work which are under your control as an
employer. However, an important part of any ergonomics program is providing training to your employees, in
order to increase their awareness of WMSD's and their causes. This will allow them to apply the principles of
ergonomics to those areas under their control, at home and at work.
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g CASE STUDY:

’ 1 Risk factors combine to cause injuries

~— | DataHum Inc.'s safety committee had recently begun dealing with ergonomics issues in their offices, and their
first step was to review accident and injury data to help them decide which work areas and individual employees
needed attention. The committee found that one area, which consisted mostly of data entry personnel and clerks,
had an injury rate much higher than other areas in the company, and decided to make this area a priority. The
management in the area welcomed the idea of further analysis, because they had been wondering why the data entry people had
been getting injured much more often than the clerks, even though they worked side by side at identical computers in workstations
with the same fumiture and chairs.

The safety committee began by discussing concerns with the employees in the area, and listing the general tasks that they did on a
daily basis. In order to get more detail they had the employees keep a log of specific tasks, with entries every 15 minutes, over the
period of one work week. They also had the employees complete symptoms surveys, not only to help them prioritize changes, but
also to give them a measurement to which they could compare discomfort levels after the changes to see if they were effective. In
addition, they observed the employees while working in order to identify risk factors present in each job.

From their analysis, the committee found the following:

 The data entry staff all spent over five hours per day doing repetitive keyboard work, while the clerks averaged less than five
hours per day at the keyboard.

 Data entry staff mostly listed "entered data™ over and over in their task logs, while the clerks had a greater variety of tasks listed.

 Data entry staff reported higher levels of discomfort on average than the clerks.

* While both groups were observed working in similar awkward postures, the committee found that the data entry staff had much
higher levels of repetition and static loading.

 Within the data entry staff, the "high producers” tended to key for longer periods of time without a break, and these employees
had the more serious, high cost injuries.

It was obvious to the committee that simply adjusting workstations to fix awkward postures wouldn't prevent the injuries among the
data entry staff, since the repetition, static loading, and duration of keyboard work were also important risk factors. Using the results
of their analysis, they were able to work with management to begin a more comprehensive effort. In addition to furniture
adjustments and training, the biggest step that management and the committee took was to change the duties of the data entry staff
to limit repetitive keyboard work to five hours per day. They accomplished this by having them share tasks with the clerks so that
keyboard work was more evenly distributed between the two groups.

Six months after the changes were made the committee went back to the area and did another symptoms survey, which showed
lower levels of discomfort for all employees, but especially for data entry staff. The management and employees were happy with
the way the changes in job duties worked out, and both groups wanted to make it permanent. As a result of their success in this
one area, DataHum now has a policy that limits repetitive keying to five hours per day, and they use this as a guideline when creating
new positions within the company.
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Applying ergonomics to your office environment

Your first step in implementing ergonomics in the office is to analyze the

work being done, whether you are looking at a single workstation or the
entire department. A careful analysis will help you to find the true cause of
the problem and to apply the appropriate resources. Many times your
analysis will reveal that only small changes are necessary, in which case a
more involved analysis may not be necessary. Other times, you may find
more complex problems that are beyond the scope of this publication, and
will require evaluation by an experienced professional. Most of the time,
however, you will find that the problems can be resolved with the help of

the employees in the area and the resources at hand.

Organization of the office

*  Worksite Analysis
* Implementing Solutions
e Training and Education

* Evaluation

Getting Started

Ergonomics deals with many issues, starting with a single employee and their workstation, and expanding out to
include an entire department or organization. Most of the organizational and environmental factors, as well as the
selection of workstation furniture, are under management control. Many of the factors related to the arrangement of
the workstation and work habits are under each employee's control. The focus of ergonomics is always on designing
for the individual employee, who brings unique characteristics with her or him to the job. Some of these
characteristics, such as height and age, cannot be changed, while others, such as training and experience, can be

changed.

Job design
Staffing

Work
schedules

\_

ge organization

~

Kl'he office environment

Lighting
Noise
Temperature

Office
design

o

\

/I'he individual workstation \

Furniture
Chairs

Accessories
Hardware

Software

\_ .

The individual
worker

Unique
characteristics

Z
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Ergonomics process flow chart

Begin your ergonomics process with awareness training, and start applying ergonomic principles as early in the
process as you can, especially if you are purchasing new equipment or setting up new workstations. Refer to the flow
chart to help you decide the level of effort to put into the analysis and development of solutions. 1f no problems exist,
training in the principles of ergonomics is still an appropriate preventive measure.

'

Apply ergonomic
principles to office
set-up

Y

Provide awareness training:
1. Risk factors

2. Proper posture

3. Workstation adjustment

AND

'

Interview
employee(s)

Any
discomfort
or
concerns?

NO Perform initial

worksite
analysis

Any risk
factors?

Any risk
factors?

Perform
A comprehensive
worksite
| analysis
L - - - <

1. Prioritize risks

2. ldentify causes

3. Develop solutions

4. Implement quick fixes

5. Implement long term solutions

1. Provide employee(s) with
additional awareness training
2. Monitor employee(s) for
symptoms of injury

\
L

— -

Provide training
specific to
solutions

'

Evaluate
effectiveness of
solutions
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Worksite analysis

Worksite analysis is the first step in developing solutions to potential causes of WMSD's. Causes of injury can come
from any of the different levels in your organization, and you should therefore be as comprehensive as possible when
performing the analysis. There are a number of different types of analyses that you can do as part of a worksite
analysis, including the following:

Task Analysislooks at what each of your employees does on the job on a daily basis. It differs from a job
description which usually contains generic job requirements, because it gathers information about how a specific
worker does his or her job. For this reason, you will need to involve the workers in the task analysis, as they are the
best sources of information on their daily activities. The application of ergonomic principles to workstation
equipment selection, lighting design and other worksite elements depends on the nature of the task being done.
Therefore, you will need to do a task analysis before doing any of these other forms of analysis;

Workstation Analysis|ooks at the physical comp